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THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION QH THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT>THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308/ 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY 
PERIOD CANNOT BE EXTENDED . SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE REFLECTS A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR AN EQUIVALENT) 
MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL BE REGARDED AS 
ABANDONED. 

HOW TO REPLY TO THIS NOTICE: 

L Review the SMALL ENTITY status shown above. 



If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status is changed, pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above and notify the 
United States Patent and Trademark Office of the change in status, or 



If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check the box below and enclose 
the PUBLICATION FEE and 1/2 the ISSUE FEE shown above. 

□ Applicant claims SMALL ENTITY status. 
See 37 CFR 1.27. 



II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Box ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FE£(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Box ISSUE FEE 

Commissioner for Patents 
Washington, D.C. 20231 
EM (703)746-4000 

innrn^^^n fiJ? iS form Sh °A 16 **■ ^ ioT g^mitting the ISSUE FEE and PUBLICA TION FEE (if required). Blocks 1 through 4 should be completed where 

IW^m ^mmm^tUW^^UM^, J,™,™*...^,, Note: A cemhcaie ol mai l ing can only be used lor domesnc mailings ol the 

05514 7590 09/10/2002 Fee(s) Transmittal. This certificate cannot be used for any other 

FTT7PATRTPIT TFT T A jP, craTTn accompanying papers .Each additional paper, such as an assignment or 

r 1 1 Z.r/Y l Kl^K. LULLA rlAKrhK & bCIN I O formal drawing, must have its own certificate of mailing or transmission 

30 ROCKEFELLER PLAZA „ .„ 

MP W vnu V xrv i n 1 i o Certificate of Mailing or Transmission 

ixrj,w iukk, im r iui \L l „ h ? TQ H certif V that *is Fee(s) Transmittal is being deposited with the 

United States Postal Service with sufficient postage for first class mail in an 
envelope addressed to the Box Issue Fee address above, or being facsimile 
transmitted to the USPTO, on the date indicated below 



(Depositor's name) 



(Signature) 



(Date) 
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1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

□ Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

A^ 58 " indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 



2. For printing on the patent front page, list (1) 
the names of up to 3 registered patent attorneys 
or agents OR, alternatively, (2) the name of a 
single firm (having as a member a registered 
attorney or agent) and the names of up to 2 
registered patent attorneys or agents. If no name 
is listed, no name will be printed. 



3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 
(A) NAME OF ASSIGNEE «r.v ° 



(B) RESIDENCE: (CITY and STATE OR COUNTRY) 



Please check the appropriate assignee c ategory or categories (will not be printed on the patent) Q individual □ corporation or other private group entity □ government 
4a. The following fee(s) are enclosed: 4b. Payment of Fee(s): " " 

□ Issue Fee □ A check in the amount of the fee(s) is enclosed. 

□ Publication Fee □ Payment by credit card. Form PTO-2038 is attached. 

□ Advance Order - # of Copies □ The Commissioner is hereby authorized by charge the required fee(s), or credit any overpayment to 

Deposit Account Number _ (enclose an extra copy of this form). 

Commissioner for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
(Authorized Signature) (Date) 



NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone 
other than the applicant; a registered attorney or agent; or the assignee or other Darrv ii 
interest as shown by the records of the United States Patent and Trademark Office 



I his collection of information is required by 37 CFR 1.311. The information is required to 
obtain or retain a benefit by the public which is to file (and by the USPTO to process) an 
Si 0 ^ ^ 1 ? 15 g° verne t d *y 35U.S.C. 122 and 37 CFR 1.14. This collection is 
estunated to take 12 minutes to complete, including gathering, preparing, and submitting the 
completed application form to the OSPTO. Time will vary defending "upon the individual 
case. Any comments on the amount of time you require to complete this form and/or 
S?^TT f °^ rcdl !S! n ^ !S W e ft shouId ^ nt t0 Chief Information Officer, U.S. 
£At n ™^ L D r?£ mm ™ x of Commerce, Washington, D.C. 2023 . DO 

NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO" 
Commissioner for Patents, Washington, DC 20231. 

^fcri^f^^^ Reducti(m Act of 1995, no persons are required to respond to a 
collection of information unless it displays a valid OMB control number. 
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 



The patent term adjustment to date is 0 days. If the issue fee is paid on the date that is three months after the mailing 
date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half months) after 
the mailing date of this notice, the term adjustment will be 0 days. 

If a continued prosecution application (CPA) was filed in the above-identified application, the filing date that 
determines patent term adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) system, (http://pair.uspto.gov) 
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Notice of Possible Fee Increase on October 1, 2002 

If a reply to a "Notice of Allowance and Fee(s) Due" is filed in the Office on or after October 1, 2002, then the 
amount due may be higher than that set forth in the "Notice of Allowance and Fee(s) Due" since there may be an increase 
in fees effective on October 1, 2002. Sfi£ KsmiQn fif EMSfit and Trademark ^ B^l Y&L 2002; Notice 
Eloped Rvriffifflkmg , 67 Fed. Reg. 30634, 30636 (May 7, 2002). Although a change to the amount of the publication fee 
is not currently proposed for October 2002, if the issue fee or publication fee is to be paid on or after October 1 2002 
applicant should check the USPTO web site for the current fees before submitting the payment. The USPTO Internet 
address for the fee schedule is: http://www.usnto ^ov/main/howtofees htm 

If the issue fee paid is the amount shown on the "Notice of Allowance and Fee(s) Due," but not the correct amount 

in view of any fee increase, a "Notice to Pay Balance of Issue Fee" will be mailed to applicant. In order to avoid 

processing delays associated with mailing of a "Notice to Pay Balance of Issue Fee," if the response to the Notice of 

Allowance and Fee(s) due form is to be filed on or after October 1, 2002 (or mailed with a certificate of mailing on or 

after October 1, 2002), the issue fee paid should be the fee that is required at the time the fee is paid. If the issue fee was 

previously paid, and the response to the "Notice of Allowance and Fee(s) Due" includes a request to apply a 

previously-paid issue fee to the issue fee now due, then the difference between the issue fee amount at the time the 

Sn S w!? f ! led and the P reviousl y P aid issue fee should be paid. See Manual of Patent Examining Procedure, Section 
1308.01 (Eighth Edition, August 200 1 ). 

Questions relating to issue and publication fee payments should be directed to the Customer Service Center 
of the Office of Patent Publication at (703) 305-8283. 
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Notice of Allowability 
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Art Unit 
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- The MA/L/JVG DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1 .313 and MPEP 1308. 

1 . ^ This communication is responsive to 1/22102 . 

2. ^ The allowed claim(s) is/are f-3,5,7-13 and 37-46 . 

3. S The drawings filed on 30 March 200f are accepted by the Examiner. 

4. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). . 

a) BAN b) □ Some* c) □ None of the: 

1 . 0 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . / 

3. D Copies of the certified copies of the priority documents have been received in this nationalise application from the 

International Bureau (PCT Rule 17.2(a)). v -/ 
* Certified copies not received: . 

5. D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 

(a) Q The translation of the foreign language provisional application has been received. 

6. D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements noted 
below. Failure to timely comply will result in ABANDONMENT of this application, THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

7. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

/ \ U iU XL J I i' ' J f ' i 
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DETAILED ACTION / 



EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in ajelephone interview 
with Mr. Steven E. Warner on 4 September 2002. ^ 



The application has been amended as follows:^ 



a) Cancel claims 17-36 



7,tfelet< 



b) In claim 1 , line 7, delete phrase "and at least one" and insert phrase "and 
said at least one". / 

c) In claim 1, line 8, replace word "projecting" with "projectioning" 

d) In claim 5, line 3, delete phrase "biaxial light" and replace with "abaxial 
light" 

e) amend claim 1 1 as follows: 




T 



J/C. (Twice An^nded) A projection optical' system according to any one of Claims 
1-3,^ and jf-jrf, wherein [said at least one of diffractive optical elements] at least 
one of said at least one diffractive optical element of said projection optical 



system satisfies a relation: 
3 < MP/X < 50 



# 
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fj^C* where MP is a minimum pitch (micjron) of the diffractive optical element, and X is 



b 



the exposure wavelength (micronj. 



f) amend claim 12 as follows: 




\p ^ (Twice Amended) A projection optical sys^m according to any one of Claims 
1-3,^, and^l^C wherein at least [one of dipactive optical elements] one of said 
at least one diffractive optical element of /aid projection optical system satisfies a 
relation: 

|Ld/Lg2| < 0.2 

where Ld is the distance between an 7 aperture stop of said second imaging 
optical system and said diffractive optical element, and Lg2 is the distance from a 
paraxial image plane position of an intermediate image formed by said first 
imaging optical system, corresponding to an object point position of said second 
imaging optical system, to a re^imaging plane where the intermediate image is 
re-imaged. 




g) In claim 37, replace phrase "and at least oneiwith "and said at least one" 

h) amend claim 44 as follows: 



J* 



^0y ^4ctAmended) A projection optical system according to any one of Claims 
wherein at least [one of diffractive optical elements] one of said at least one 
diffractive optical element of said projection optical system satisfies a relation: 



3 < UPIX < 50 



where MP is a minimum pitch (micron) of the diffractive optical element, and X is 
the exposure wavelength (micron), i 



# # 
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amend claim 45 as follows: 



if ' 




^^(Amended) A projection optical system according to anyone brClaims^ 
wherein at least [one of diffractive optical elements] one of said at least one 
diffractive optical element of said projectior/optical system satisfies a relation: 
|Ld/Lg2| < 0.2 

where Ld is the distance between an aperture stop of said second imaging 
optical system and said diffractive optical element, and Lg2 is the distance from a 
paraxial image plane position of ar^intermediate image formed by said first 
imaging optical system, corresponding to an object point position of said second 
imaging optical system, to a r^fmaging plane where the intermediate image is 
re-imaged. 



2. The following is an examiner's statement of reasons for allowance: 

Claim 1 is allowable over the prior art for at least the reason that the prior art fails 
to teach or reasonably suggest "a field optical system disposed between said first and 
second imaging optical systems" as set forth in the claimed combination. 

Claim 37 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest "said first imaging optical system includes at least a 
lens having a positive refractive power, a reflection mirror and said concave mirror, 
which are disposed in the order mentioned above, from the object side" as set forth in 
the claimed combination. 

The prior art of record, Takahashi, Kuba and Chen teach a projection optical 
system with first imaging optical system with at least one lens, a concave mirror for 
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imaging an intermediate image of an object and a second imaging optical system 
having at least one lens and an diffractive optical element for projecting the intermediate 
image onto an image plane. Furthermore, the combination discloses that the first and 
second imaging optical systems are disposed along a common straight optical axis, and 
wherein abaxial light from the object as reflected and collected by said concave mirror is 
caused by said mirror to pass through an outside portion of an effective diameter of said 
concave mirror, toward the image plane side. However, the combination does not 
disclose a field optical system disposed between said first and second imaging optical 
systems nor that the first imaging optical system includes at least a lens having a 
positive refractive power, a reflection mirror and a concave mirror, which are disposed in 
the order mentioned above, from the object side and no motivation or teaching is 
present to modify this difference as derived. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amari whose telephone number is (703) 
306-0533. The examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 



+ 



# 
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numbers for the organization where this application or proceeding is assigned are (703) 
872-9318 for regular communications and (703) 872-9319 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 




September 5, 2002 



Cassandra Spyrou 
Supervisory Patent Examiner 
Technoiogy Center 2800 



